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IntroductIon
The purpose of this article is to chronicle 16 years (1999-2015) of the innovative Jackson Heart Study (JHS) Scholars program that successfully encouraged and enabled 167 underrepresented minority undergraduate students at Tougaloo College to pursue or enter careers in public health, biomedical research and related fields. This article documents the building of individual student capacity, as well as, faculty and institutional capacity, within the context of a communitybased, longitudinal study of African Americans and cardiovascular disease. Further, the purpose of this article is to present preliminary data on the results of this innovative approach.
The problem facing the planners of the JHS in 1997 was how to address the persistent dearth of African American students in Mississippi who pursue health careers in general and graduate studies in particular. The JHS planners recognized that this could not be accomplished in a short period of time. Thus, an innovative approach was undertaken as a component of the JHS to provide undergraduate students training opportunities and incentives in the public health sciences; these efforts resulted in the establishment of the Undergraduate Training and Education Center (UTEC) at Tougaloo College.
Tougaloo College, a predominantly Black, liberal arts college with a student body of about 1000, had an excellent record of preparing minority students for success in graduate and professional programs. The JHS is a large, community-based observational study whose participants were recruited from urban and rural areas of three counties: Hinds, Madison and Rankin. 1 Jackson is the Objective: This article chronicles the building of individual student capacity as well as faculty and institutional capacity, within the context of a population-based, longitudinal study of African Americans and cardiovascular disease. The purpose of this article is to present preliminary data documenting the results of this approach.
Design:
The JHS Scholars program is designed, under the organizational structure of the Natural Sciences Division at Tougaloo College, to provide solid preparation in quantitative skills through: good preparation in mathematics and the sciences; a high level of reading comprehension; hands-on learning experiences; and mentoring and counseling to sustain the motivation of the students to pursue further studies. In 1998, as one of the three sponsoring institutions of the JHS, Tougaloo College (TC) was tasked to address objectives specified by the National Institutes of Health (NIH) National Heart, Lung, and Blood Institute (NHLBI), and the Office of Research on Minority Health (ORMH) to establish the UTEC. The primary goals of UTEC were to: 1) create a pool of well-trained high school students who, upon entering college, could successfully complete undergraduate and graduate professional degrees in health professions two sponsoring institutions of the JHS were Jackson State University (JSU), which was tasked to serve as the Data Coordinating Center, and the University of Mississippi Medical Center (UMMC), tasked to serve as the Examination Center. The three institutions formed a unique partnership for investigating the risk factors of cardiovascular disease (CVD) among the African American population.
Setting
Characteristics of the partnership that made it unique included the setting, in the southern United States, as well as the nature of the partners. The three partnering institutions, two Historically Black, and one historically majority, had differing histories, missions, faculty and student populations. "The building of capacity for research in minority health requires a research infrastructure plus the will of the professional and lay communities to activate it to study health disparities." 3 The partners had the potential to meet these criteria, and to each enhance the capacity of the other in benefiting students, faculty, researchers, and the community. JHS planners envisioned that "the inclusion of minority institutions would increase the diversity of America's scientific workforce, as well as empower minority communities to improve their health status through participation in health research." 
Methods
Since the 1980s, multiple approaches to increasing the diversity of America's public health, health professional and biomedical workforce have been implemented. These approaches have included: residential and non-residential summer programs inclusive of classroom experiences in biostatistics, epidemiology, public health, bioethics and health disparities; public health research experiences; and students' written and oral presentations of their research. 5 Students who participated in the Leadership Alliance program between 1993 and 2011 attended a summer research seminar and were provided the opportunity to participate in a Summer Research Early Identification Program. 6 For students at Emory University, it was a 10-week Summer Undergraduate Research Program. 7 Bangera and Brownell 8 strongly advocated an approach that included a Course-Based Undergraduate Research Experience (CURE) as a required introductory course for all students, in order to give students the opportunity to engage in authentic research. Since the early 1980's federal agencies and private organizations have funded programs to increase the number of underrepresented minorities in the workplace in general and in biomedical and health-related careers specifically. These programs featured individual research experience and financial support. The implicit assumption, according to NIH 9 was that "when students are provided the opportunity to engage in state-of-theart biomedical research with appropriate facilities, support and mentorship, their appetite will be whetted to enter a career in biomedical research."
Under the organizational structure of the Natural Sciences Division (NSD), the JHS Scholars Program is designed to provide solid preparation in quantitative skills through: good and public health; 2) introduce a program of college courses to prepare the students to pursue advanced studies toward public health and epidemiology; and; 3) involve the students in hands-on-experiences to create interest in public health careers. The other Capacity Building: JHS-UTEC -Brown White et al preparation in mathematics and the sciences; a high level of reading comprehension; hands-on learning experiences; and mentoring and counseling to sustain the motivation of the students to pursue further studies. With the Scholars Program, the JHS wanted to create an environment at Tougaloo that supported the academic preparation of natural science and social science students in public health and epidemiology. This environment included: expert faculty and mentors; physical resources such as laboratories; specifically designed courses; and linkages with other institutions through partnerships or collaborations. It also included opportunities for scholars to learn directly from JHS investigators about hypertension and other risk factors for CVD.
The first class of JHS Scholars was selected from the incoming freshmen class of fall 1999. Five scholars were selected. Beginning in the 2000-2001 academic year, 10 scholars were selected near the end of the first semester of their freshman year. Beginning in 2005, 12 scholars were selected each year at the end of their freshman year, so that a maximum of 48 scholars, at various academic levels, could matriculate at one time. Requirements for a student to be selected as a JHS scholar, included: a 3.0 grade point average (GPA); an ACT score at or >20 or its Standardized Admissions Test (SAT) equivalent; two letters of recommendation from TC professors, at least one of which must be from a mathematics or science professor; a copy of his/her midterm grades and a personal statement of his/her professional goals. A selection committee, composed of seven faculty members from TC, JSU, UMMC, and JHS, reviews all applications and determines eligibility of each applicant based upon the selection criteria. 10 A profile of JHS scholars admitted to the program between 1999-2016 reveals that 28% of the scholars are male, while 72% are female. Most, 88%, are from Mississippi leaving 12% from out-of-state, including; Louisiana, Tennessee, Texas, Georgia, Arkansas and Illinois. The scholars' two most frequently chosen majors are biology (50.8%) and chemistry (28.7%). The remaining 20.4% select other majors such as computer science, English, political science, sociology, mathematics, economics, and mass communications. The scholars' mean age on admission is 19; their mean ACT is 24.35 (Table 1) .
Once selected, the scholars are eligible to stay in the program for the duration of their academic matriculation at TC, as long as they meet the criteria for progression, which are based on their attendance, academic performance, research presentations and research mentor's evaluation. Twice a year, program staff review scholars' eligibility to remain in the program. Scholars who do not maintain a 3.0 GPA, or who earn less than a "C" grade in any course are placed on probation for the following semester. If they do not meet the progression criteria at the end of their probation, the student is dropped from the Scholars Program. During the first two years, students who are dropped from the program are replaced by potential scholars who are maintained on a list of students who met eligibility criteria but were not selected. In their freshman year, the newly admitted JHS Scholars participate in a weekly seminar series that includes reading and discussing topics such as: how to read and understand a scientific paper; health disparities; and the background of the JHS. These assignments introduce the scholars to critical thinking, public health, cardiovascular disease and related risk factors, and health disparities. All of the new scholars are required to take part in the Mathematics and Reading Enhancement program to help them overcome any deficiencies they might have had in their high school preparation. During the summer, the scholars work as mathematics and science tutors in the Science, Language Arts and Mathematics (SLAM) Program and learn how to use spreadsheets and statistical software programs.
Tougaloo faculty and staff designed the scholars' academic activities to provide them with a competitive edge in public health, biostatistics, bioethics and epidemiology and to help them be easily In the Introduction to Public Health and Epidemiology course, the professor invites JHS investigators who have served as authors or co-authors on recently published articles to present their work and discuss its application to the lay public with the scholars. As an assignment, the scholars are required to write a lay summary of the investigator's article. Over the four-year span of this Lay Summary Project, scholars have read articles by JHS investigators as described in (Table 2) 15 
Fox, ER
Aldosterone, C-reactive protein, and plasma B type natriuretic peptide are associated with the development of metabolic syndrome and longitudinal changes in metabolic syndrome components 16 Musani, S C-reactive protein and subclinical cardiovascular disease among African Americans: (The Jackson Heart Study) 17 
Relation of obesity to circulating B type Natriuretic peptide concentrations in Blacks: The Jackson Heart Study 18 
Relationships of BMI to cardiovascular risk factors differ by ethnicity 19 Taylor, H The role of the program coordinator is contacting potential mentors, assisting scholars with the application process, matching mentors and mentees, monitoring scholars' progress; the mentors' evaluation process is a complex task. It requires expert communication and negotiation skills, patience, and persistence in supporting scholars, at varying levels of development, through the application process and the realities of travel, lodging, and mentor expectations. 
statIstIcs
Data are collected annually on our scholars in a UTEC Research Electronic Data Capture (REDCap) database, inclusive of hometown, ACT score, sex, age, major area of study, institutions attended, degrees earned and position in the workforce. STATA 14 was used to construct our JHS Scholar profile in Table 1 , and the status of graduated scholars in Table 3 . Additionally, data were collected on graduation honors (eg, cum laude, magna cum laude, etc) from the Registrar's Office and Commencement Exercise Booklets on JHS Scholars and non-JHS Scholars who matriculated through the Natural Sciences Division and graduated with a GPA of >3.0. A Chi-square statistical test was used to examine the association between GPA and JHS Scholars vs non-Scholars.
results
As of March 2015, 118 scholars have graduated from the JHS Scholars program. Of these, nearly 20% have completed degrees in medicine, dentistry, optometry, nursing and physical therapy. Nearly 6% have complet- Approximately 13% have entered the workplace before completing post-baccalaureate education and <3% were lost to follow-up (Table 3) . Sixteen scholar graduates hold a master's degree in public health (MPH). Of these, six also hold MD and/or PhD or DrPH degrees and are working in positions that are related to health inequities and the advancement of health inequities research inclusive of hypertension and related target organ damage. These graduates hold positions including: training core director for the Johns Hopkins CVD Disparities Center; branch chief for Graduate Medical Education in the Health Research and Services Administration (HRSA) Division of Medicine and Dentistry; and, deputy bureau director, Office of Health Promotion and Health Equity, Mississippi State Department of Health. In informal conversations with our graduates in these positions, they credit the JHS UTEC for introducing them to public health, for opportunities to learn about the high rates of cardiovascular disease among African Americans in Mississippi, and for contributing to the foundation they have in public health.
JHS scholars show great proficiency upon graduation from Tougaloo, providing further evidence of the competitive edge they have developed over the three and a half years of their matriculation in the program. In all, the JHS Scholars Program has been responsible for 27% of the 246 Natural Science Division graduates during 2005-2015. All JHS scholars graduated from Tougaloo with a GPA of >3.0. The honors categories bestowed upon graduation are: with honors (GPA 3-3.19); cum laude (GPA 3.2-3.49); magna cum laude (GPA 3.5-3.79); and summa cum laude (GPA 3.80-4.0). Table 4 
dIscussIon
The JHS Scholars Program includes features of several components of similar programs including: Summer Undergraduate Research Experiences and Course-Based Research Experiences; 20 Junge et al op.cit. 7 ; and Bangera and Brownell. 8 Similar to Project Imhotep, operated at Morehouse College from 1982 to 2010, students participated in an intensive classroom experience that included introductory and intermediate courses in biostatistics, epidemiology, public health, bioethics, and health disparities along with scientific writing and presentation skills. 5 And, similar to the Minority Biomedical Research Support (MBRS) and Minority Access to Research Careers (MARC) Programs, 6 we did not assess scholars' ratings of usefulness of their experiences in the program nor the impact of the program on their research career trajectories.
We learned valuable lessons over the last 16 years as we encountered challenges to implementing the UTEC. We learned that selecting the Once we discovered that all scholars benefited from a Mathematics and Reading Enhancement Program, we included it as a program requirement. Helping scholars to meet application deadlines for summer internship placement, and graduate/professional schools including EIP, required persistent reminders, and assistance with the process. We found that our program coordinator was an invaluable asset in addressing these and related scholar needs.
Capacity-building for career paths in Public Health and Biomedical Research for underrepresented minority students is indeed a JHS success model because: 1) the methods for selecting and educating scholars are embedded within the largest, single-site, prospective, epidemiological study of African Americans and CVD risk factors; 2) the content of the courses and hands-on-mentored summer research learning experiences include the realities of health inequities, health disparities and CVD risk factors for underrepresented minority populations; 3) graduates from the program choose a career path that leads them to and through graduate/professional programs to the optional acquisition of a PhD degree that assures their trajectory toward positions where they can participate in health inequity research; and 4) the program allows mentors at the summer research training sites opportunities to make a difference by ushering a JHS Scholar into graduate and/or professional school, and onto a career path in public health, health-related professions, biomedical research or related areas.
We attribute the successes of the JHS Scholars Program to: 1) a carefully executed process of selecting scholars who demonstrate the attributes and potential for success in an innovative and rigorous program of study; 2) working closely with the scholars in all aspects of the program; 3) a systematic process of mentoring scholars and monitoring their performance and progress; 4) the mentored Summer Undergraduate Research Experience followed by opportunities for the scholars to present their research; 5) dedicated and expert coordination and teaching provided by a multidisciplinary team; and 6) the awarding of federal funding support from NIH, both the NHLBI and National Institute on Minority Health and Health Disparities (NIMHD).
In terms of future research, we are interested in creating and testing a framework and process for evaluating the effectiveness of the JHS Scholars Programs and the other components of the UTEC. The trajectories that JHS scholars follow as their career interests develop during college and beyond, and how the scholars evaluate the usefulness of their scholar experience is also of great interest to us. These data could assist us in understanding the career development process that help underrepresented minority students in a liberal arts college make career choices on a path toward public health, health professions, biomedical research, and related careers. scholars during the second semester of their freshman year, rather than the first semester, gave us time to assess their classroom performance potential as indicated by end of semester grades. When we tied the stipend to the scholar's follow-through on presenting his/her research, we observed an increase in scholar presentations. We had to make a concerted effort to increase the number of males that we recruited because, in most years, our ratio of females to males was approximately 3:1.
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